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ABSTRACT 
Sustainable agriculture has the potential to address some of the fundamental challenges facing 
agricultural practices in Africa especially in Sub-Saharan Africa (SSA). The agriculture sector 
plays an important role as the engine of economic growth in SSA. In this paper, we ask the 
following key question: can sustainable agriculture save Africa from poverty and food 
insecurity? To address this fundamental question, we examine and critique evidence of the 
benefits and challenges associated with the adoption of sustainable agricultural practices in 
Africa. Improving agricultural sustainability is fundamental to food security and poverty 
reduction, particularly in achieving elements of the sustainable development goals (SDGs) by 
2030, but it will not solve all these problems alone. In consort, African governments and the 
international community must increase their efforts in tackling problems such as conflicts, civil 
war, political instability, and disease. Therefore agricultural policy at the national, regional and 











and income growth at the household level. 
KEYWORDS: Sustainable agriculture, Challenges, Policy implication 
1. Introduction 
 Increasing agricultural productivity and food security in a sustainable manner remains a 
huge challenge with traditional agricultural practices in Africa.(1) Sustainable agriculture practice 
has an important role to play in light of growing populations, poverty, malnutrition, food 
insecurity and the threat of climate change.(2) The agricultural sector in Africa is faced with 
multiple challenges such as insufficient access to efficient inputs, low level of-investments in the 
sector, restrictions related to land policy frameworks and regulations, environmental issues and 
climate change. Modern agricultural technologies and adoption of sustainable agricultural 
practices can generate socio-economic and environmental benefits.(2-4) However, due to the 
increasingly prevalent challenges facing farming practices that result in low productivity and 
poor yields on the continent, sustainable agricultural practice is far from being realisable, 
especially in sub-Sahara Africa (SSA). 
 The strength of this study is that using a triangulation approach data is integrated from 
multiple sources.(5) This approach helps to gather data, and compare and contrast information on 
the benefits and constraints on sustainable agricultural practices in Africa. The paper is divided 
into four sections. Section 1 provides an introduction and gives context to the research. Section 2 
examines the importance of agriculture in terms of economic growth, food security and poverty 











development goals (SDGs). This section also touches on key issues related to the concept of 
sustainable agricultural practices in industrialized countries, while demonstrating relevant 
literature examples to corroborate the assertions made in the evidence-based reports. Section 3 
examines the constraints that constitute a threat to the adoption of sustainable agricultural 
practices. Finally, Section 4 summarizes policy focus areas that can lead to sustainable 
agricultural development in Africa. 
2. Can sustainable agriculture save Africa from 
poverty and food insecurity? 
 Global food demand is projected to double over the next 50 years; and more than 800 
million people including Africans are already suffering from hunger, malnutrition, poverty and 
challenges of sustainable food production.(1,6) Agriculture remains as the main source of 
livelihood for poor people in Africa, particularly in rural areas where over 75% of its population 
is engaged in traditional farming practices. Agriculture in Africa drives economic development 
and gross domestic product (GDP) growth, industry growth, and global trade, whilst enhancing 
quality of life and providing jobs.(7) The agricultural sector accounts for 32% of the GDP growth 
and two-thirds of employment in SSA.(8) Yet, 40% of all Africans still go hungry, and half of 
SSA lives in chronic poverty on less than 1 USD a day. Binswanger and McCalla(8) report that 
over the past two and a half decades, at 30%, the proportion of the undernourished population in 
SSA has barely reduced and still remains the highest in the world (Fig. 1). 











as a whole is expected to remain moderate at 3.7% in 2016, but could accelerate to 4.5% in 
2017.(9) This is from a low base as agricultural production per capita for the population of SSA 
was almost zero in the early 1970s and negative through 1980s to early 1990s. Between 1990 
and 2005, agricultural growth led to hunger reduction in SSA.(18,19)  Clearly, the majority of 
African countries (especially SSA) struggled to achieve the Millennium Development Goal 
(MDG-1) of cutting hunger in half by 2015. While West African countries like Guinea, Nigeria, 
Ghana, Burkina Faso and Chad have experienced relatively high agricultural GDP growth (over 
3.5%) and associated poverty reduction, only Ghana was able to achieve MDG-1. It could take 5-
20 years for other West African countries to achieve MDG-1.(10,11) In fact, according to a historic 
World Bank report ‘‘only Cape Verde, Malawi, Ghana and Ethiopia are now well-placed to 
achieve the majority of the MDGs, if not by 2015, then shortly afterwards’’.(12) Indeed, with such 
limited progress the MDGs remain pertinent beyond 2015. 
 A study by Rippin(15) shows how SSA countries made progression after MDG 
implementation (Fig. 2) where only 50% of SSA countries, met 16 accelerated enhancement out 
of a total of 24 indicators.  Some of the main factors responsible for low agricultural productivity 
are shown in Fig. 3. The elaboration of sustainable development goals (SDGs) in Africa 
complement MDGs(13) and build on historic progress. Although Africa has been part of the 
MDGs framework, historic poor performance means there is a need to develop a comprehensive 
approach that combines the MDGs with the SDGs that will be ultimately more efficient for 
Africa.(16) Where the focus of the MDGs was on poverty reduction, the SDGs shed light on the 
need for a long-term, comprehensive, and sustainable development process. However, the 











starting point to realize how Africa could perform for the 2030 sustainable development 
agenda.(14) 
 Issues related to agriculture and food are comprehensively integrated among the SDGs.  
Indeed there is a specific goal within the SDGs framework concerning the promotion of 
sustainable agriculture and achieving food security and adequate nutrition for all Africans. This 
goal defines some critical targets including: stopping dependency on food aid by 2030; 
promoting irrigation agriculture by 2025; doubling agricultural productivity by 2030; decreasing 
post-harvest losses by 75% by 2025; gaining zero avoidable losses by 2030; and doubling 
nutrition status by 2025. Therefore, compared to the MDGs, the food security targets in SDGs 
have moved from ending hunger in terms of calories to addressing wider issues of malnutrition. 
Moreover, the SDGs framework focuses on supply chains and food systems, enhancing 
productivity with sustainable and resilient implementation, and markets with decreased price 
volatility and revised trade limitations.(17)  Fulfilling such targets, for example, through 
sustainable intensification in food production and broader adoption of enhanced technologies 
would improve agricultural productivity and variation.  Greening of the agriculture sector is 
required to deal with the risks related to agricultural intensification; and agricultural efficiency 
enhancements provide major opportunities for mitigation and adaptation of climate change, 
while raising agricultural productivity and tackling the issue of food and nutrition security.(13) 
 The definition of sustainable agriculture has a strong link with the ability of farms to 
produce food indefinitely while minimizing the negative impacts on health and social capital, the 
use of external farming inputs, and without damaging soils and ecosystems.(20) Sustainable 











producing food for farming families and surplus for the markets as well as a range of valued 
public goods such as clean water, flood protection, carbon sequestration in soils, wild life, 
groundwater recharge and landscape amenity value.(25). According to the United Kingdom’s 
Department for International Development (DFID),(21) the concept of agricultural sustainability 
goes beyond particular types of farming systems, but rather incorporates the concept of both 
resilience (the capacity of systems to buffer shocks and stresses) and persistence (the capacity of 
systems to continue over long period) and addresses the three tiers of sustainable development, 
namely social, economic and environmental criteria. In the context of resilience and persistence 
to achieve sustainable growth in agricultural production for a long period of time and beyond, 
countries must be able to demonstrate strong leadership, management skills, and new horizontal 
and vertical partnerships between institutions that reflect a high level of social and human 
assets.(6,22-24) Good agriculture practice reflects the needs of rural communities and the health and 
safety of food products while considering local ecosystem and global environments.(6,23) 
Successful agricultural sustainability is based on resource-conserving systems and integrating 
natural processes such as nutrient cycling, nitrogen fixing-legumes, soil regeneration, 
cultivations from ploughing through to zero-tillage, using natural predatory enemies of pests in 
food production processes, making best use of existing resources (especially water, land and 
biodiversity), and the use of best available technologies with less impact on the health and 
environment. (25-29) 
 While it has been often said that sustainable agriculture can offer socio-economic and 
environmental benefits, there are fears as to whether it might be able to meet the high demand for 











agriculture can lead to improved agricultural productivity compared to conventional production. 
A survey of 208 small scale projects between 1999 and 2000 in 52 developing countries 
including SSA reveals some improvement in sustainable agriculture practices.(25,34) Burkina Faso, 
Uganda, Kenya, Tanzania, Malawi and Ethiopia were the African representatives for these 
projects. The findings showed that the adoption of sustainable agricultural practices led to 
improved soil fertility, improved water use efficiency, increased yields and less use of pesticides 
as well as improved quality of life in rural areas. For example, the efficient use of water and soil 
conservation methods led to the restoration of degraded land, resulting in the production of a 
surplus of 150kg per year from annual cereal deficit of 650kg in Central Burkina Faso. Adoption 
of soil fertility management and water harvesting technology led to improved production of 
millet and groundnut yield from about 300 to 900kg/ha.(34)  Reduced tillage shows higher 
productivity impact with increased crop revenue of $US 106 per hectare without application of 
fertilizer when compared to conventional tillage.(32) 
 Alternatively, arguments highlight why conservation agriculture (CA) may not overcome 
constraints on existing low-external-input systems. CA is an approach that aims to achieve 
sustainable and profitable agriculture and as a result improved livelihoods of farmers through the 
application of the three CA principles: minimal soil disturbance, permanent soil cover and crop 
rotations.(30, 35-37) However, no clear-cut empirical evidence has been provided as to which of the 
principles of CA contributes most to agricultural sustainability in Africa(36)  Pioneer farmers are 
more likely to invest in soil management (legumes, manures and terracing), but the majority of 
farmers are unskilled or uneducated and have little or no resources to invest in improvements.(38)   











for a full adoption of CA especially with regard to its soil health benefit is still questionable.(30) 
 A transition to more sustainable agriculture occurs when the current need for food is 
met.(34) The impact of sustainable agriculture has led to increased production of foods that are 
consumed immediately with surpluses sold at local markets.  Thus responsible investment in 
agriculture is required to tackle food security issues. Indeed, there is a significant link between 
poverty, hunger and agricultural productivity. In Africa if agricultural productivity increased by 
10%, it would reduce poverty by 7.2%.(40) Improving soil quality(41) and provision of seeds and 
other agricultural technologies that are suitable for the labor, local climate and market are 
necessary to implement sustainable agriculture. Agricultural innovation must improve yields, 
decrease environmental degradation, and be accessible to smallholders(40) especially in SSA 
where yield gaps are significant and new technologies have not been sufficiently utilized.(12) 
Enhanced production technologies, such as use of fertilizer rates, carefully designed plant 
spacing and using organic materials as nutrients will result in higher yields and increased 
nutrition and economic capacity.(42) Given that MDGs/SDGs are global tools to combat food 
security problem, hunger and poverty crisis, more case studies need to be conducted in African 
countries where these tools are utilized. Further, there are many political, socio-economic, and 
technological constraints on sustainable development in SSA that are operating at a general, 











3. Constraints to sustainable agricultural development 
in Africa 
3.1. Government institutions and infrastructure 
 Whilst government institutions have a basic role in the sustainable development of the 
agricultural sector in Africa the scene is one of fractured governance and infrastructure. Opaque 
national policy, weak governance and lack of social capital, remain as the most important factors 
constraining the advancement of sustainable agriculture.(43) However, recent studies suggest that 
a few countries, such as Rwanda, are developing policies as part of an agricultural transformation 
agenda for sustainable agricultural practices targeting rural smallholders in the country.(44) In a 
developed community, the role of government is crucial for enhancing knowledge, interplay, 
information-sharing, and public training, especially with regard to setting and using policies and 
regulations for sustainable development of agriculture. In Switzerland, government institutions 
are promoting sustainable agricultural practices among local communities,(45) and agriculture 
projects are propelled by national support for an agricultural development policy. Switzerland 
has developed a national policy framework that covers the three tiers of sustainable development 
in agricultural practices.(46) The Chinese government too has reformed and carefully designed an 
integrated program towards agricultural sustainability.(47,48)  Government support for innovation 
provides a context in which, various stakeholders, relationships, development policies and 
actions, public-private partnerships, and other institutional networks can drive a systemic 











3.2. Lack of suitable collaboration 
 Common understanding, and the clarification of the principles of various actors including 
vulnerable smallholders, is crucial in the establishment of innovative technologies, or any notion 
for development of agricultural systems. The majority of the rural African population is not 
actively engaged in participation, discussion or debates associated with agricultural enhancement 
in rural societies.(49) It is the responsibility of government institutions, mainly ministries of 
science and technology, and of agriculture and other related organizations at regional and 
national levels, to work in collaboration with local governments to directly interact with local 
societies. In this approach it is often the government that makes the decisions as to the kind of 
new technology that suits farmers and their environments often without any prior consultation 
with the said farmers. Uphoff(50) suggests the role of local governments in organizing resources 
and adjusting their utilization is optimum. The ‘‘bottom-up’’ participatory approach works better 
and is more efficient compared to the ‘‘top-down’’, which starts with individual attempts and 
later employs higher-level assets with limited endeavors or obligations. (50-52) There is a sense of 
ownership within a bottom up collaborative development of human and social capital as an 
approach e.g. through participatory learning and personal development as opposed to a 
regulatory or imposed solution where there is limited participation in the decision making 
process by those who have to implement the action. This A framework for local institutions 
based on a demand-driven strategy(50) is used throughout Africa, but governments often fail to 
fulfil their responsibilities. For instance, in Kenya, existing agricultural extension services are 











extension authorities have few or no resources available.(53,54) 
 Effective and efficient agricultural extension plays a critical role in enhancing sustainable 
agricultural production, but in most African countries is significantly insufficient.(55) The five 
major constraints cited by Nigerian extension authorities across five states are: 1) insufficient 
transport facilities; 2) low prices and lack of proper markets; 3) lack of cooperation from other 
agencies in program implementation; 4) lack of staff motivation and; 5) inadequate technical 
training in agriculture.(56,57) Moreover, extension agents in Tanzania noted and ranked elements 
that prevent them from rendering sufficient and necessary training to the rural farmers. These 
elements include: unavailability of transportation (50%); lack of inputs and education 
infrastructures (49%); lack of research requirements and technical assistance (43%); insufficient 
incentives and organizational advocacy (31%). These sources demonstrate the major limitations 
for delivering appropriate extension services to rural smallholders, especially in the context of 
weak institutional governance. Therefore focus needs to be placed on developing mechanisms to 
enhance social and human capital through the use of multi-directional knowledge exchange 
processes rather than uni-directional knowledge transfer models that have limited benefit. This 
does require the development of a governance framework but the process itself once the 
framework is in place should recognizes the exchange element of building knowledge rather than 












3.3. Lack of entrepreneurial mind sets 
 Failure to implement different soil improvement measures including cover crops, 
compost making, crop rotation and manure use as part sustainable agricultural techniques has 
been partly attributed to lack of smallholder entrepreneurship in Africa.(58,59) The members of 
Montpellier Panel believe “investment in rural and food sector entrepreneurship in Africa can 
achieve sustainable food and nutrition security for the continent and significantly contribute to 
Africa’s rural and urban economic growth”. In Uganda, lack of interest, knowledge and 
appropriate training to recognize potential markets and benefits of nitrogen fertilizer use has 
slowed adoption.(58) Poverty is associated with unavailability of livelihood capitals (physical, 
human, financial, natural and social). Thus, rural poverty can be addressed in the short term 
through promoting entrepreneurship and enhancing the access of people to these assets.(60) In 
SSA this challenge is compounded as the number of young people is predicted to more than 
double from 126 million to 265 million between 2010 and 2050(61) showing both the 
opportunities for, and the negative impact, if an entrepreneurial mindset is not widely adopted. 
This requires policy development and investment so governments, private sectors and donors 
need to provide opportunities for growth by strongly supporting, accelerating and encouraging 












3.4. Lack of suitable infrastructure 
 For many decades, the unavailability of well-constructed and equipped infrastructure and 
the impact on service availability such as extension, credit, market data and health care has been 
a major constraint for agricultural and rural development in Africa.(7) Weak communication, 
irrigation, transportation and supply facilities within various African countries is not helping 
sustainable development of the agricultural sector. Access to information can accelerate 
sustainable agricultural development, through marketing networks and efficient management of 
post-harvest activities.(62,63) Roads are clearly a critical enabling condition for reducing poverty, 
improving living conditions and productivity in rural areas providing accessing to markets, or 
providing a connection to related production/services for particular centers.(64) 
 Irrigation can contribute significantly to poverty alleviation, food security, and improving 
the quality of life for rural population. However, the use of irrigation is dependent on effective 
sustainable water resources management. Inadequate rainfall in many African countries, means 
farming activities can be challenging as the soils become very hard to cultivate. Irrigation may be 
very costly for smallholders who often do not have the financial resources to adopt these 
practices. 
 Credit plays an important role in agricultural development and the expansion of credit 
programmes will have beneficial effects on agricultural production and the incomes of poor 
farmers alleviating poverty, allowing livelihood diversification, and increasing the business skills 
of the farmers.(65) Furthermore due to the lack of access to credit facilities, farmers cannot pay 











could assist rural farmers in meeting their financial needs are limited and not broadly developed. 
Indeed, even if they exist, they are generally not sufficient, stable or reliable. 
3.5. Land use system and linkage between land tenure, food security 
and sustainable agriculture 
 Land use evolution in Africa has been gradually transformed from straightforward 
hunting through to more complicated, uncontrolled, commercial cultivation system. Land use 
patterns in rural areas have shifted from bush hunting in tropical regions of Africa such as 
Kalahari Desert. Additionally, pastoralist activities and pygmies groups in the Zaire/Congo 
Basins have undergone changing cultivation that has widely occurred in the woodlands of 
Miombo in SSA where vegetation and soil can be fallowed earlier than the time needed for 
enrichment and preparation for next cultivations.(66) The current land tenure challenges have 
resulted from the administrative and resource rights systems developed over the colonial period 
security.(67) Therefore, an understanding of the land use systems and the transformation processes 
African countries have undergone as a result of colonialism is important in order to find the 
linkages between land tenure, food security and sustainable agriculture.  For instance, the 
colonial age saw the emergence of the semi-permanent hoe and ox-plough cultivation that has 
developed among the Luvale, Lozi and Mambwe peoples. Among the Lozi and Mambwe, cattle 
raising offers an opportunity for ox-drawn ploughing which in turn facilitates the expansion of 
cultivated areas. Soil fertility is maintained by application of cattle manure. These indigenous 
semi-permanent agronomic systems were first identified by Trapnell and Clothier.(68) Indeed, 











sustainable arable production meets food security in these rural areas. 
 A unique feature of colonialism in Africa is that it defined land as a communal and 
customary possession. Thus, the customary tenure is related to both personal relations (marriage, 
succession, movement) and access to productive resources (land). Colonialism in Africa was 
followed by the creation of ‘land markets’ of various types. These provide a platform within 
which land is disposed of between private people (natural or corporate), without recourse to state 
bodies, except for the purposes of registration and notification of the transactions. Thus, 
transactions in the land market are not absolutely ‘free’ as the state administrative structures 
retain intermediatory functions through the land registry, land administrative courts and other 
entities that prescribe such land transactions. In redistribution programs of land, different land 
market approaches have been created including ‘Willing seller-willing buyer’; ‘Market assisted’ 
land reforms; ‘Market led’ land reforms; and ‘State led’ market based processes. However, land 
markets also vary with regard to different land regulatory processes, like land use directives, land 
taxation, rules related to land sizes an  environmental management implementation. Also, 
relationships between access to land and land tenure are critical where communities rely on land 
to secure their food security.(67)   Land degradation due to soil erosion, nutrition depletion, 
pollution, overgrazing and deforestation have become major issues in African agriculture. Where 
there is no pressure or competition over traditional land use systems, through adaption and using 
slopes within a traditional system, for example, fallow, wood lots and pasture(69) and plant 
coverage like crops and mulches will provide efficient conservation agriculture that is resistant to 
erosion.(70) In Zambia and Ethiopia, for example, the procedure of land acquisition for farming 











independent and the population has increased, the utilization of technological innovations has 
increased as a result of the emergence of commercial farming.(73) At the same time, more 
traditional agricultural implementation developed, and consequently, the British declaration of 
the land tenure regulation system shifted and modified to deal with the cultural, social, economic 
and political changes in those countries.(74) Having equal access to land is important to the 
sustainable management of land and can be beneficial for poorer communities. Urbanization 
results in more pressure on the customary land tenure system in many African countries. As a 
result of increasing value, agricultural land close to urban areas is being transformed through 
urban constructions either through official permissions or unofficially. Thus farmers near to 
urban areas can simply lose their farmland.(76)(78) 
 Given that decreasing the fallow area has resulted in a major decline in food production 
amidst growing population pressure means that traditional African agricultural activities are still 
required. Moreover, the current land tenure system severely restricts the implementation of 
sustainable practice. Improvements in agricultural productivity and food security as well as 
enhancing financial support and promoting appropriate management of natural resource are of 
limited value due to the current insecurity in the land tenure system and the unavailability of 
formal documentation for land use rights. In northern Ethiopia, insecure land tenure remains an 
important factor affecting investment in soil conservation practices and tree planting. In many 
countries in Africa, national policies for land development and economic growth are not in 
accordance with agricultural activities, especially within the rural areas. For example, the rights 
of women (that represent the majority of agricultural labor in SAA) with regards to land are 











existing land tenure systems intensively restrict sustainable agricultural implementations in SSA. 
The dominant land tenure system in SSA is the customary land tenure i.e. the land is common 
property and must not be subjected to sale or to other means of exchange.(77)  Issues with land 
allocation  in SSA from community to individual ownership, resulting from urbanization and 
growing demands for peri-urban land e.g. in Accra, Ghana,(78) have three main interconnected 
concerns: (1) lack of good management of urban lands, (2) inadequate infrastructure, and (3) 
tenure insecurity. There is, therefore, a need to give context to the urbanization processes of land 
under customary land tenure in peri-urban Africa and understand the problems that arise.(78) 
 The indiscriminate allocation of land is another major issue and is becoming alarming in 
Africa. Rich countries (especially China) are coming to Africa to grab lands, particularly in SSA, 
in the guise of helping to build the local economy.(79) For example, Chinese companies are 
known to have acquired lands in East and Southern Africa. Wuhan Kaidi, a power company, has 
negotiated a seemingly undisclosed deal over land acquisition for jatropha cultivation (biofuel 
production) in Zambia.(80) There has been a deal for 1.3 million hectares of land between the 
South Korean company (Daewoo Logistics) and the government of Madagascar. A key part of 
the deal was to grow maize and oil palm in the west and east of the country mainly for exporting 
to South Korea. However, this was officially cancelled following a change of government in 
Madagascar.(81,82) Arab countries like Qatar and Saudi Arabia are also actors in land grabbing. 
For example, $400 million have been invested into food production in Sudan and Ethiopia by a 
consortium of Saudi Agricultural firm called Jenat, having previously invested in 10,000 hectares 
of wheat, barley and livestock in Egypt.(83,84) Whilst land in Africa is abundant with 60% of the 











indigenous people off their customary lands, unavoidably affecting their methods of sustainable 
agricultural production. Nevertheless, the increase in the number of international land deals is 
raising global concern about land as a scarce resource in Africa. While in the past, Western 
countries and organizations invested in agriculture mainly in order to find comparative 
opportunities in their production for the world market, to date land deals are increasingly 
resulting from the willingness to secure rights to land and water for the energy requirements and 
domestic food needs of the particular investor.(85) In Tanzania, women’s land ownership and user 
rights are negatively affected by land grabbing. Similarly in Ghana, where women do have user 
rights according to the customary tenure law to cultivate cash crops like cocoa, shea and oil 
palms, land grabs adversely impact women their livelihoods. Formal long-term leases for large 
land areas have also been the common way of granting land to foreign and national investors.(86) 
 In SSA, there have often been limitations on land transactions as well, either as part of 
the customary tenure system or under statutory law, but there has been a wider trend toward 
policies that put fewer constraints on such land transactions. The nature of the policies that are 
legitimized is an important issue in SSA, where access to land is such an important basis for the 
livelihoods of many. The lack of identifying customary land rights in statutory law is a major 
threat to tenure, thus governance concerns will have to be addressed before land markets in SSA 
can play a more favorable, enabling role in delivering the SDGs. In many countries, land or any 
private property under the ownership of governments needs to be known as part of an agreement 
under the countries law. For instance, United States law requires that there will be recompense if 
the state acquires private assets and Brazil and the Philippine constitution also require money to 











of the country make equal and fair compensation when taking lands from any individual.(87) In 
comparison to such approaches, land loss or private properties acquired by governments in 
Africa is usually not financially compensated. Although the enhancement of payment can be 
mandatory in most of African countries, it is generally not enough and not timely.(88,89,90) 
Interventions by Land Commissions, such as the compulsory acquisition of land and non-
payment of compensation, has resulted in social unrest, displacement of villagers, and 
landlessness in affected communities.(90) However, no compensation or annual rental payments 
have ever been made to the communities affected by the government approach in Ghana. Taking 
property and land from rural people without any payment can be more destructive and intensive 
in other countries in Africa, especially where poorer and vulnerable groups have less political 
power. For example, in 2005, in Zimbabwe, approximately one quarter of a million people lost 
their properties because they had established illegal markets and business activity close to the 
capital Harare and other urban areas. The compulsory acquisition of land by the government was 
without compensation, causing those affected to live in hardship.(91) This remains one of the 
major problems in the land use system in Africa, and limited investment in sustainable land 














3.6.1. Land degradation 
 Whilst the rural population in Africa has increased by 265%, the population in urban 
areas has increased nine times more during a fifty year period between 1950 and 2000.(94)  
Industrialization and migration from rural to urban areas can improve agricultural salaries and 
enhance the demand for modern agricultural technologies.(99) Rural-urban migration has affected 
agricultural labor availability and rural social life as the young population migrates to urban 
areas, seeking better jobs and life. Reduced labor productivity in rural regions is a motivation for 
establishing labor-saving systems, encompassing agro-chemicals that improve labor productivity 
but can also bring vulnerabilities to water and land resources if inappropriate technologies are 
adopted. Moreover, poorer smallholder families that cannot easily afford labor-saving 
technologies will encounter even more serious issues unless there are some mechanisms that 
make restitution, such as microcredit and labor-sharing.  
 Cultivated agricultural lands has expanded due to the significant dependency of the rural 
poor as a result of population pressure on domestic agriculture for their subsistence.(95) 
Urbanization, through population migration, has had an impact on food demand as well as 
driving the shift in diets and demand.(93) Often, the land occupation in urban areas with no 
appropriate legal formation of land ownership is a major constraint for innovation, occupation 
and economy opportunities throughout the city. Urbanization has influenced the type of crops, 
the way that the crops are cultivated and the sustainability of production technologies.  Increased 











urban and rural areas. It is estimated that land degradation causes a 3% reduction in African 
agriculture GDP per year.(96) Thus, a considerable increase in productivity is needed through 
intensifying cultivation in order to enhance food supplies on less resources.(85) Expanding 
cultivation within vulnerable landscapes and improper intensification implementation are the 
major drivers for resource degradation. Land degradation has become one of the main concerns 
in Africa as it has influenced approximately 2 billion hectares of land with 300 million hectares 
experiencing substantial nutrient loss, soil erosion and desertification.(97,98) Soil erosion and 
nutrient loss are fundamental driving forces of land degradation. In Uganda, six main farming 
and agro-ecological zones have been influenced by soil reduction with an average loss of 179 
kg/ha of phosphorus (P), nitrogen (N) and potassium (K) each year equal to nearly 1.2% of the 
nutrient stock supplied in the topsoil (0–20 cm depth).(97) 
3.6.2. Growing demands for agricultural products 
 In humid regions of Africa, the high urban demand for maize has contributed at least in 
part to maize replacing sorghum and millet in the savannah regions of SSA.(85) In regions where 
such a crop shift is occurring, the new demand-induced crops usually have distinct production 
needs that mainly result in land degradation and vulnerability to climatic variables. Fig. 4 shows 
that the World Bank anticipates that urban food markets in Africa will increase fourfold by 2030, 
to exceed $500 billion, assuming that the value of food consumption per capita is 25% higher in 
urban areas than in rural areas,(12) thus leading to suggestions that world food production may 
need to grow by 70% by 2050 in comparison to 2005. Many SSA agriculture economies have 











These markets not only try to expand the cropland boundaries into the rural areas, but also as a 
result of the dynamic national, regional and local markets, lead a rapid change in the agriculture 
sector. 
Despite continuous food imports, the major needs for food consumption of urban populations 
in Africa are provided by local agriculture. Urban population growth and variety in city diets 
generates high demand for future agricultural subsectors in Africa. Recent surveys show that 
rural people as well as those living in urban areas are increasingly using urban markets to 
provide for their food requirements. Even smallholders are turning to the markets to sell their 
crops and to buy food. In spite of such market dynamism, food crop sectors are generally poorly 
organized in Africa. The weak infrastructure of food distribution, transportation and marketing 
systems for delivering food to urban markets are further barriers.(85) In Africa, there are many 
incompetencies and service failures in supply and delivery channels for urban areas. Retailers 
and wholesale markets are usually not well structured or managed. Moreover, market facilities 
are outdated, poorly kept and are not large enough to meet the increased demand of growing 
population.(85) All these factors result in the undermining of rural agriculture capacity to meet the 
growing demand of urban consumers for agricultural commodities. SSA needs investment in 
agriculture and agribusiness to ensure efficient and sustainable agricultural production,(100) and 
challenges remain in terms of infrastructure, trade, skills and financing. However, there is 
increasing commitment from governments and other partners for a food sector with strong, 











3.7. Climate change 
 Based on the fifth assessment report of the Intergovernmental Panel on Climate Change 
(IPCC), Africa is the most susceptible continent to climate change despite its minimal 
contribution to the growing greenhouse gas concentrations.(101) In particular, SSA is vulnerable 
to climate change because of low amounts of physical and human capitals, large levels of 
poverty, poor facilities and infrastructure and SSA’s dependency on sectors that are very 
sensitive to climatic variations such as rain-fed agriculture.(101,102) Also, SSA is one of the most 
negatively affected areas in the world due to its high exposure to climate change effects, and 
because widespread poverty intensively constrains its potential to cope (mitigate or adapt). 
Moreover, evidence suggests that climate change will influence the sensitive transformation of 
economic procedures and exacerbate food insecurity in Africa and increase severe hazards.(101,102) 
These authors argue that climate change will have a great impact on water, food and energy 
production, biodiversity, poverty reduction and economic growth where the agricultural sector 
plays a prominent role. 
 A growing body of literature has documented the possible impact of climate change on 
sustainable agriculture in Africa as well as describing some of the events that are associated with 
the adverse effect of global warming.(37,101-111) Africa is one of the major regions of the world 
that is significantly exposed to global warming considering the fact that 40% of its people are 
living in arid, semi-arid, or dry areas.(111) During the past century, this continent has experienced 
about a 0.7°C increase in temperature while it is expected to experience between 0.2°C and 











have emerged, the decrease in rainfall detected in the Sahel is seen as the most significant and 
stable record in the world.(105) The number of hydro-meteorological disasters including extreme 
temperature, from large to small scale country level, continue to provide an indication of a 
changing climate.(104) In Table 1, analysis of natural hazard incidence and its effects at the 
regional level in 2010 demonstrates that Africa experienced rather more extreme events (n=69) 
in comparison with the annual average disaster incidence over the last decade. This was mainly 
because of increased number of hydrological events (resulted from variation in the regular water 
cycle or overflow of water bodies). On average, other natural hazards happened less and as a 
result, 82.6% of disasters were related to hydrological hazards in 2010, whereas from 2000 to 
2009, the share was 66.5% among all natural hazards occurred in Africa. 
 Attempts to deal with supply shocks from the increasing demand for water and food will 
be adversely influenced by a wide variety of stresses, such as higher temperatures, shifting 
rainfall patterns, increasing sea levels, desertification and drought. An estimated 14.4 million 
people were in need of assistance due to a food deficit of 13.3 million tonnes caused by drought 
in Southern Africa in the year 2002-2003.(112) In the year 2005, the combined effects of severe 
drought led to shortage of food across different African countries, including Malawi, Ethiopia, 
Eritrea, Zambia, Sudan, Niger and Zimbabwe.(37,109,110) The horrific effect of drought and 
desertification led to the starvation of young children, hundreds of thousands of human deaths, 
and millions of animal deaths(113) showing the high risk of reduction in crop and livestock yields 
due to climate change.(101,108)   The impact of climate change in Africa is estimated to be 
considerably more adverse than predictions in developed countries, but less alarming than 











suffer from water scarcity and 460 million expected to live in water-stressed countries (14 
African countries are already suffering from water-stress situations) by the year 2025.(114,94) The 
impact of drought and desertification on the energy sector will also affect hydro-power for 
electricity generation in Africa (Table 2)(116). Ghana experienced a fall in water level (below the 
minimum level of 250 feet) at the Akosombo dam that led to reduction of hydro-power 
electricity generation in 2007.(115) Other African countries have experienced drought in the past 
that affected hydro-power generation (Table 2).(116) Climate variability after 2000 shows a 
decoupling of the relationship between GDP and rainfall for economic conditions(117) particularly 
in Ethiopia with a relatively low agricultural productivity and contribution to GDP. 
 Global analysis on the impact of climate change on agriculture reveals that SSA will be 
one of most affected regions(102,118) as stated below: 
x In a no-climate change scenario, only SSA (of the 6 regional groupings of developing 
countries studied in the report) sees an increase in the number of malnourished children between 
2000 and 2050, from 33 to 42 million. Climate change will further increase this number by over 
10 million, resulting in 52 million malnourished children in 2050. 
x Additional investments to increase agricultural productivity can compensate for many of 
the adverse effects of climate change. SSA needs 40 percent of the estimated $7 billion per 
annum in additional global agricultural investments. The majority of that figure is required for 
rural roads. 
x The crop model indicates that in 2050 in SSA, average rice, wheat, and maize yields will 











x Reliability of irrigation water storage, the amount of water usage needed is predicted to 
become more severe in SSA because of climate change. 
x Without climate change, calorie availability is expected to increase in SSA between 2000 
and 2050. With climate change, however, food availability in the region will average 500 
calories less per person in 2050, a 21 percent decline, and 
x Unless maize breeding system improves and adapts, climate change will reduce the yields 
of this crop drastically. 
 Concerns regarding climate change and biodiversity are mutually interrelated.(103) 
Observed patterns of warming and their changes over time, are simulated by models that include 
anthropogenic forcing. By 2020, significant loss of biodiversity is projected to occur in some 
ecologically rich sites as a result of increasing global mean temperature.(106)   Global ecosystem 
change is currently undermining species and habitats and will lead to further reductions in 
biodiversity, ecosystem function and its consistency..(107) Added to this, the Millennium 
Ecosystem Assessment (MEA) suggests that biodiversity loss can have significant direct human 
health impacts if ecosystem services are no longer adequate to meet social needs. Indirectly, 
changes in ecosystem services affect livelihoods, income, local migration and, on occasion, may 
even cause political conflict (Fig. 5).  












3.8. Political and social instability 
The cost of a typical civil war to the country and its neighbors is around $64 billion, reflecting 
the economic impact of frequent civil wars.(119) Civil war, especially in countries dependent on 
oil, diamond and other natural resources, represents a big obstacle to practicing sustainable 
agriculture. Civil wars are said to reduce growth on average by 2.3% on and sharply increase 
disease incidence. In addition to these factors, death and sicknesses resulting from pandemics of 
HIV/AIDS, malaria, cholera and TB have led to a reduction of the household labor force, 
particularly that of women, who represent almost 50% of agricultural labor in SSA,(120) This too 
can have a great impact on agricultural productivity. Moreover, lack of a competitive 
environment and lack of access to global markets for agricultural products in Africa are major 
indicators of limited economic growth and rural development in African countries. It is usually 
difficult for farmers in Africa to meet the quality standard needed for exporting their products 
due to unavailability of the skills to expand money in marketing, asset and processing 
infrastructures that can deliver to international food standards and protocols. Due to market 
failures such as insufficient transport facilities, insufficient general infrastructure, poor 
institutional arrangements, low prices and the lack of proper markets, most private sectors as 
demonstrated in Tanzania are not willing to invest in highly limited mechanized farming 
systems.(121) Such situations put private sectors within an undesirable and widely non-influential 
situation in the international marketing system.(122,123) In Malawi, low agricultural productivity is 
understood as one of the major constraints in agribusiness and market development (highlighted 












 Taken together, all these factors represent a significant problem in African agriculture. 
Furthermore, sustainable agriculture will be very difficult to practice, which may worsen the 
current problem of hunger and malnutrition and food insecurity. The factors outlined in this 
paper should be taken into account in decision-making processes on developing strategies, 
policies and priorities in research and development.(39) Government focus and appropriate 
governance measures are essential to ensure the adoption of sustainable agricultural practices and 
innovative technologies in Africa. 
4. Conclusion 
 In view of the fact that the issues examined reflect the fundamental aspect of agricultural 
development and the challenges associated with sustainable agriculture practices in SSA and as 
the need to tackle these challenges becomes more imperative, African governments, developed 
countries, multilateral institutions and other relevant stakeholders must increase their co-
ordinated efforts that will nor only favour agricultural sustainability in Africa but also the 
achievement of the SDGs and beyond. Resource prioritization for both food and energy security, 
aligned with national government policies, will facilitate much needed climate change adaption 
and mitigation in SAA. Given the lack of existing quantitative risk and environmental impact 
assessments, future studies should quantify the return on investment, in terms of economic, 
social and environmental outputs that are associated with the adoption of new sustainable 











security and poverty reduction, but it will not solve all these problems alone and increasing 
efforts to tackle problems such as conflict, civil war, political instability, diseases and others is 
essential. It is the holistic combination of well-designed strategies and policies that will pave the 
way for sustainable agricultural development in Africa. 
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Table 1.  Analysis on natural disaster incidence and impacts at regional level, adapted from 
Guha-Sapir et al.(104).  
Number of Natural Disaster 
Africa Global Africa’s Global 
percentage 
Climatological 2010 6 50 12 
Avg. 2000-9 9 54 16 
Geophysical 2010 1 31 3.2 
Avg. 2000-9 3 31 9.7 
Hydrological 2010 57 216 26 
Avg. 2000-9 43 192 22 
Meteorological 2010 5 88 5.7 
Avg. 2000-9 9 105 8.6 
Total 2010 69 385 18 













Table 2. Impact of drought on hydropower generation in SSA, adapted from AFREPREN(116). 
Country 
Periods Drought impact 
Uganda in  2004/05 Reduction in water levels at Lake Victoria resulting in 
reduction hydro-power generation by 50MW 
Kenya 1992 Failure of rains led to power rationing in April–May 1992  
Kenya 1998-2001 Massive drought decreased hydro generation (25% in 
2000), which had to be replaced by more expensive fuel-
based generation power rationing in 1999–2001 
Lesotho 1992 Hydro operation limited to 6 months, leading to 20% 
reduction compared to 1991 
Malawi 1997-1998 Engineering operations affected by drought. Amount of 
hydro energy generated was 6 percent less than in years of 
normal rainfall 
Mauritius 1999 Massive drought led to70% drop in normal annual 
production of electricity  
Tanzania 1997 The Mtera dam reached its lowest ever level resulting in a 
17% drop in hydro generation, use of thermal generation 
to meet the shortfall, and power rationing 
Zambia 1992 Poor rainfall resulted in a 35% reduction in hydro 









































Fig. 2. Percentage of accelerated progress for SSA countries after MDG implementation, 







































Fig. 5. A comparative image showing the relationship between poverty, human well-being and 
ecosystem services, adapted from MA (Millennium Ecosystem Assessment) (2005). 
 
